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Improvements relating to Apparatus for Plotting the Directional 
Characteristics of Wave Propagating and/or Receiving Devices, 
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We, Charles Walteb Muxee, of 68, 
Manor Avenue, Sale, in the County of Chester, 
Michajcl Ceowley Geo wle y-Millihg , of 
" Belmont," Colwyn Bay, in the County of 
Denbigh, both subjects of the King of Great 
Britain, and Metropolitan- ViCKBES Elec- 
trical Company Limited, of St. Paul's 
Corner, 1 -3, St. Paul's Churchyard, London, 
E.C.4, a British Company, do hereby declare 
the nat ure of this invention to be as follows : 

This invention relates to apparatus for 
obtaining the polar characteristics Gf 
radiating devices such as aerial systems. 
The invention has an important application 
inter alia in aerial systems for microwaves. 
It has, however, other applications. 

The present invention comprises apparatus 
for detexmiiung the polar characteristics of 
aerial systems in which signal generating 
apparatus feeds a transmitting aerial, the 
output of which is received by a receiving 
aerial, in which means are provided for 
varying the bearing and /or elevation of the 
aerial under test, together with indicating 
and /or recording apparatus actuated on the 
one hand in accordance with the direction 
of said test aerial, and on the other hand in 
accordance with the amount of variation in 
amplitude of the transmitted signals neces- 
sary to maintain the received signals at a 
predetermined strength. 

Preferably in carrying out the invention 
the aerial to be tested is the transmitting 
aerial and this is rotated about an axis, 
whilst the receiving aerial iB maintained 
stationary. Normally in such a case the 
transmitting aerial will be rotated about a 
vertical axis to determine its distribution in 
the horizontal plane, whilst in cases in which 
it is dosired to obtain the distribution of 
energy in a vertical plane provision may be 
made whereby it can be rotated about a 
•horizontal axis. 

be a receiving aerial, in whi ch case the latter 



Alternatively of course the test aerial may 
would be rotated and the transmitting aerial 
maintained stationary. 

In order that the invention may be more 
clearly understood reference will now be made 
to the accompanying drawing which shows in 
block form one example of apparatus em- 
bodying the invention. 

In the arrangement shown the transmitting 
aerial is the aerial under test and the test 
aerial together with transmitting apparatus 
and recording apparatus is mounted in a 
cabin which is rotatable about a vertical axis. 

The transmitter portion of the equipment 
comprises an oscillator which is square-wave 
modulated at a convenient frequency, for 
example a 3 cm, oscillator modulated with 
a 100 kc. square wave. The energy is fed tov 
a normal manually operated attenuator for 
setting the general level which attenuator is 
indicated in the diagram as a setting attenu- 
ator, whence the energy passes to the test 
aerial through a calibrating attenuator 
operated by servo mechanism. 

The receiver equipment is placed at some 
suitable distance from the transmitter and 
the energy received by the receiver aerial is 
fed to a rectifier from which is obtained the 
100 kc. square wave of the modulation. This 
square wave undergoes amplification in a 
tuned amplifier and because of the narrow 
bandwidth the resultant amplified signal is a 
sine wave of the fundamental frequency of 
the square wave modulation. This sine 
wave voltage is fed by means of cable back 
from the receiving station to the transmitter 
and recording station where, after further 
amplification and if necessary passage 
through selective filters to reduce noise level, 
it passes through a rectifier and thus produces 
a D.C. voltage. The D,C. voltage is fed into 
a balancer unit where it is balanced against 
a stabilised D.C. reference voltage. The 
output from the balancer is fed to a servo 
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motor and it will be appreciated that the 
output from the balancer will depend upon 
the value of the D.C. voltage from the 
receiver relative to the reference voltage and 
5 -will operate the servo in one direction or the 
other according o whether the received 
signal is greater or less than the reference 
voltage. The servo motor is operatively 
connected with the calibrating attenuator 

10. in the. transmission chain and varies the 
setting of this so as to increase or reduce the 
energy fed to the transmitter test aerial 
in such manner as to maintain the received 
signals constant. 

15 it will thus be appreciated that the 
apparatus sets itself in such a way that the 
received signal is at a constant level irrespec- 
tive of the characteristics of the rectifiers and 
amplifiers employed provided that these 

20 remain constant during a plot. At the 
same time the servo unit operates a recorder 
unit simultaneously with its operation of the 
calibrating attenuator so that a record and , or 
indication is obtained of the setting of the 

25 calibrating attenuator necessary to maintain 
the received signals at a constant level and 
this will, of course, be a measure of the 
energy propagated from the test aerial in the 
direction of the receiver. It is assumed that 

30 the transmitter aerial is rotated and the 
recorder is at the same time moved in accord- 
ance with tie direction of the transmitter 
aerial, for example the recorder may com- 
prise a drum on the periphery of which is a 

35 recording pen which is moved axially by the 
servo motor, whilst at the same time the 
drum is rotated in accordance with the 
direction of the transmitter aerial 
In the arrangement embodying the inven- 

40 tion the servo unit may comprise a D.C. 
motor whose armature is supplied with 
constant current and having a split field 
winding. The balancer unit may for example 
comprise a pair of valves having a common 

45 cathode coupling and the current through 
one of which valves is controlled by the 
rectified output from the receiver, whilst 
current through the alternate valve is main- 
tained constant. These valves will respec- 

fi0 tively control the currents through windings 
of the servo motor field system which wind- 
ings would act in opposition, the valves 
preferably operating through additional amp- 
lifying valves. The servo motor may con- 

55 veniently operate a cam or the like operating 
the attenuator. The use of a cam enables 
the attenuation scale to be given any desired 
characteristic, either linear or logaiithriuc. 
Furthermore, by choice of suitable gearing, 

50 any desired angular scale may be achieved. 
Conveniently means are provided for chang- 
ing the ratio of the gearing so as to change 
the angular scale. 
In some cases it may be convenient to 

65 provide tie servo motor mth velocity feed- 



back to maintain stability ; tlus irtight be 
obtained by a small tachometer generator 
giving a voltage feedback proportional to 
velocity. 

According to one construction the recorder 70 
comprises a drum which carries graph paper 
around its periphery and is rotated through 
gearing controlled from the movement of the 
cabin nousing the transmitter and recorder 
apparatus. Thus the angular positioning 76 
of the drum about its axis is proportional to 
the direction of the test aerial. 

With such an arrangement the recording 
may be performed by a pen which traverses 
the periphery of the drain axially and is 80 
positioned by the servo motor, for instance 
by means of a lead screw. With such an 
arrangement as the transmitter aerial is 
rotated a graph on cartesian co-ordinates 
may be obtained showing the variation in 85 
field strength at constant distance from the < 
test aerial as a function of bearing. This 
curve is normally known as the polar diagram 
of the test aerial. 

Alternatively it will be appreciated that 90 
the transmitter and recorder cabin may be 
stationary and onlv the test aerial rotated, 
the recorder in suck a case being controlled 
mechanically or otherwise in accordance with 
the position of the test aerial. 95 

It is contemplated that in employing such 
apparatus the test aerial will be moved 
relatively rapidly through the range of 
positions over which the graph is to be 
obtained by the recording apparatus. The 100 
recording apparatus may alternatively be 
photographic, obtained for instance by 
deflecting an electron beam falling on a 
fluorescent screen having a backing of photo- 
graphic material, whilst in some cases a 105 
visual indication may be obtained by such 
apparatus where the luminescent screen hiis 
a long afterglow. 

In a model for testing 3 cm. aerials, the 
oscillator is a small reflex klystron pulsed HO 
with equal mark /space ratio at 100 kc s. 
repetition and the attenuator takes the form 
of i piece of carbon-coated bakelite which is 
pushed into the waveguide system by means 
of a cam operated by tbe servo motor. In 115 
this case the receiving aerial is an 18" dia. 
parabolic dish and the signal rectifier' is a 
silicon crystal. 

One oi* the limits to .sensitivity is noise 
level and in order to imnimise tlus it is 120 
desirable that the overall bandwidth of the 
amplifier system should be as small as 
possible. In order to obtain a narrow band- 
width quartz crystal filters may be intro- 
duced at suitable points in the circuit. 125 

An alternative way of obtaining narrow 
bandwidth is to replace the rectifier immedi- 
ately prior to the balancer unit b}- a mixer 
arrangement. In this the normal type 
of multSgrid miser valve may be used, the 130 
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signal grid being connected to the incoming 
modulation signal (sine wave) from the 
receiver whilst the injection grid is connected, 
through suitable phasing networks, to the 
5 sine wave generator controlling the pulsing 
of the oscillator. Thus in the mixer two 
signals of identical frequency (/) are mixed, 
producing a D.C. voltage, and a voltage of 
frequency 2f. (These take the place of 

10 voltages of frequencies / x -/„ and J x +f t of 
the normal type of mixer.) Any noise from 
amplifiers, etc., will produce voltages of 
frequencies from zero up to some frequency 
F determined by the bandwidth of the ampli- 

15 fier. By passing the output from the mixer 
through a low pass filter the noise can be 
largely eliminated and the D.C. passed to the 
balancer unit. It will be appreciated that in 
the original scheme when a normal rectifier 

20 is used, both noise and signal produce a 
D.C. voltage and no further ffltering is 
possible. 

Further it will be appreciated that a 
balanced type of mixer may be employed if 

25 desired. 

Instead of using a D.C. reference voltage in 
the balancer unit a small fraction of the 
oscillator power may be rectified to produce 
a voltage proportional to the oscillator power 

30 and this voltage may be used as the reference 
voltage. This eliminates error due to varia- 
tion of oscillator power during the plotting 
of a curve. 

According to a further feature means are 



provided for varying the speed of rotation of 35 
the test aerial in accordance with the rate of 
change of the attenuator position, this 
enables curves to be plotted at rimy^n™ 
average speed since the aerial may be rotated 
relatively slowly over those portions where 40 
the rate of change of the attenuator position 
ib great, and relatively rapidly over those 
portions where the rate of change of the 
attenuator position is small. 

The maximum speed of aerial rotation is 45 
of course under any conditions limited to 
such a speed that the servo mechanism 
operating the attenuator may accurately 
follow the variations. A particular manner 
of achieving this is to control the speed of 50 
rotation of the hut by a servo mechanism 
which in turn is controlled by the magnitude 
of the voltage generated by the tachometer 
generator associated with the attenuator 
servo mechanism. This voltage is of course 65 
proportional to the rate of change of the 
attenuator setting. 

Whilst the invention has been described in 
respect of its application to aerials it will be 
appreciated that it is applicable to other 60 
types of radiating apparatus such as light, 
heat or sound emitters for example. 

Dated the I8th day of September, 1947 
J. W. REDDI&G, 
Chartered Patent Agent, 
162, Shaftesbury Avenue, London, W.C.2, 
Agent for the Applicants. 



COMPLETE SPECIFICATION. 

improvements relating to Apparatus for Plotting the Directional 
Characteristics of Wave Propagating and/or Receiving Devices, 
such as Radio Aerials. 



We, Chablbs Wai/teb Meluse, of 58, 
Manor Avenue, Sale, in the County of Chester, 

65 Michael Ckowley Ckowley-Milltng, of 
" Belmont," Colwyn Bay, in the County of 
Denbigh, both subjects of the King of Great 
Britain? and Mbtbopolitan-Viokees Eleo- 
. tkioal , Company Limited, of St. Paul's 

70 Comer, 1-3, St. Paul's Churchyard, London, 
E.C.4, a British Company, do hereby declare 
the nature of this invention and in what 
manner the same is to be performed, to be 
particularly described and ascertained in and 

75 by the following statement : — 

This invention relates to apparatus for 
obtaining the directional characteristics of 
wave propagating or receiving devices such as 
aerial systems. The invention has an im- 

80 portent application in radio aerial systems 
for microwaves. 

It is known to plot polar characteristics 
of aerial systems by rotating the receiving 
aerial and periodically plotting the strength 



of the received signals automatically on a. 85 
drum recorder. 

Such an arrangement, however, needs 
calibration and if a high degree of accuracy is 
required such calibration must be carried out 
fairly frequently to allow for changes in 90 
characteristics of the receiving equipment 
due for instance to ageing of the valves. 

The present invention comprises apparatus 
for determining the directional characteristics 
of a wave propagating and /or receiving 95 
aerial comprising means for oausing said 
apparatus under test to transmit to or receive 
from co-operating apparatus, moving said 
apparatus under test angularly with respect 
to said co-operating apparatus, control 100 
apparatus acting on the propagating or 
receiving apparatus in such manner as to 
maintain the receiver output at a sub- 
stantially constant amplitude and means for 
utilising the setting of the control apparatus 105 
to provide a measure of the relative efficiency 
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of the apparatus under test at different 
angular positions. 

The invention also comprises apparatus for 
determining the directional characteristics of 
5 radio aerial systems, * wherein the aerial 
. system under test is so mounted that its 
direction can be varied, and including a 
complementary aerial system arranged to 
co-operate therewith, the arrangement being 

10 such that one of said aerial systems is adapted 
to transmit signals and the other to receive 
said signals, and there is provided indicating 
and /or recording apparatus actuated on the 
one hand in accordance with the direction 

15 of the aerial system under test, and on the 
other hand in accordance with the setting 
• of control apparatus required to maintain 
the output from the receiving aerial at a 
predetermined level. 

20 carrying out the invention the aerial 

to be tested may be the transmitting aerial 
and this is arranged to bo rotated about an 
axis, whilst the receiving aerial is maintained 
stationary. Normally in such a case the 

25 transmitting aerial will be rotated about a 
vertical axis to determine its directional 
characteristics in the horizontal plane, whilst 
in cases in which it is desired to obtain the 
directional characteristic in a vertical plane 

30 provision may be made whereby it can be 
rotated about a horizontal axis. 

Alternatively, of course, the aerial under 
test may be a receiving aerial, in which case 
the latter would be rotated and the trans- 

35 mitting aerial maintained stationary. 

Whilst the invention is mainly applicable 
to radio aerials it is also applicable to other 
types of radiation such as light, heat or 
sound emitters, for example for obtaining 

40 polar characteristics of lamps or loud 
speakers. 

In order that the invention may be more 
clearly understood, reference wifl now be 
made to the drawing left with the Provisional 

45 Specification and to the accompanying 
drawing, which respectively show in block 
form two examples of radio apparatus 
embodying the invention, designated Figs. 1 
and 2 respectively. 

50 In the arrangement ahown in Fig. 1 the 
transmitting aerial is the aerial under test 
and this aerial together with transmitting 
apparatus and recording apparatus are 
mounted in a cabin which is rotatable about 

55 a vertical axis. 

The transmitter portion of the equipment 
comprises an oscillator which is amplitude 
modulated at a convenient frequency, for 
example a 3 cm. oscillator modulated with a 
60 100 Kc. square wave. The energy is fed 
to a normal manually operated attenuator 
for setting the general level, which attenuator 
is indicated in the diagram as a setting 
attenuator, whence the energy passes to the 

56 aerial under test through a calibrating 



attenuator operated by servo mechanism. 

The receiver equipment is placed at some 
suitable distance from the transmitter and 
the energy received by the receiver aerial is 
fed to a rectifier from which is obtained the 70 
100 Kc. square-wave of the modulation. 
This square-wave undergoes amplification in 
a tuned amplifier and because of the narrow 
bandwidth the resultant amplified signal is a 
sine wave of the fundamental frequency of 75 
the square-wave modulation . This sine wave 
voltage is fed by means of cable back from 
the receiving station to the transnutter and 
i-ecording station where, after further ampli- 
fication and if necessary passage through 80 
selective filters to reduce noise level, it passes 
through a rectifier and thus produces a D.C. 
voltage. The D.C. voltage is fed iuto a 
balancer unit where it is balanced against a 
stabilised D.C. reference voltage. The out- 85 
put from the balancer is fed to a servo motor 
and it will be appreciated that the output 
from the balancer will depend upon the 
value of the D.C. voltage from the receiver 
relative to the reference voltage and will 90 
operate the servo in one direction or the other 
according to whether the received signal is 
greater or less than the reference voltage. 
The servo motor is operatfrely connected 
with the calibrating attenuator in the trans- 95 
mission chain and varle3 the setting of this 
so as to increase or reduce the eneigy fed 
to the transmitter aerial under test in such 
a manner as to maintain the received signals 
constant. 100 

It will thus be appreciated that the 
apparatus sets itself in such a way that the 
received signal is at u constant level and i.s 
independent of the characteristics of the 
rectifieis and amplifiers employed, provided 105 
that these remain constant Airing a plot. 
The accuracy of the apparatus is thus 
unaffected by ageing of components., .such as 
thermionic valves. " At the same time the 
servo unit operates a recorder unit snnul- no 
tancously with its operation of the cali- 
brating attenuator so tliat a record and or 
indication is obtained of the setting pf the 
calibrating attenuator necessary to maintain 
the received signals at a constant level and H5 
this will, of course, be a measure of the 
energy propagated from the aerial under test 
in the direction of the receiver. Whilst the 
transmitter or aerial is being rotated the 
i-ecorder is. at the same time, moved in 120 
accordance with the direction of the trans- 
mitter aerial. 

In the arrangement embodying the inven- 
tion the servo unit may comprise a D.C. 
motor whose armature is supplied, with 125 
constant- current and having a split field 
winding. The balancer unit may for example 
comprise a pair of valves having a common 
cathode coupling and the grid voltage of one 
of these valves is controlled by the rectified 13V 
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output from the receiver, the grid voltage of 
the other valve is maintained constant. 
These valves will respectively control the 
currents through windings of the servo motor 
5 field system which -windings would act in 
opposition, the valves preferably operating 
through additional amplifying valves. The 
servo motor may conveniently operate a cam 
or the like operating the attenuator. The use 

*0 of a cam enables the attenuation scale to be 
given any desired characteristic, for example 
linear or lo^rithmic. Furthermore, by 
choice of suitable gearing, any desired 
angular scale may be achieved. Conveui- 

15 ently means are provided for changing the 
ratio of the gearing so as to change the 
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some cases it may be convenient to 

provide the servo motor with velocity feed- 
back to maintain stability; this might be 
obtained by a small tachometer generator 
giving a voltage feedback proportional to 
velocity. 

According to one construction the recorder 
comprises a drum winch carries graph paper 
around its periphery and is rotated through 
gearing controlled from the movement of 
the cabin bousing the transmitter and 
recorder apparatus. Thus the angular posi- 
tioning of the drum about its axis is pro- 
portional to the direction of the aerial under 
test. 

With such an arrangement recording may 
be performed by a pen which traverses the 
periphery of the drum axially and is posi- 
tioned by the servo motor, for instance by 
means of a lead screw. With such an 
arrangement, as the transmitter aerial is 
rotated, a graph on cartesian co-ordinates 
may be obtained showing the variation in 
field strength at constant distance from the 
aerial under test as a function of bearing. 

The recording apparatus may alternatively 
be photographic, obtained for instance by 
deflecting an electron beam falling on a 
fluorescent screen having a backing of 
photographic material. In some cases a 
visual indication may be obtained by suoh 
apparatus where the fluorescent screen has 
a long afterglow ; such visual indication 
may be in neu of or supplementary to 
recording apparatus. 

Alternatively it will be appreciated that 
the transmitter and recorder cabin may be 
stationary and only the aerial under test 
rotated, the recorder in such a case being 
controlled mechanically or otherwise in 
accordance with the position of the aerial 
under'tcat. 

It is contemplated that in employing such 
apparatus the aerial under test will be moved 
relative] y rapidly through the range of posi- 
tions over which the graph is to be obtained 
by the recording apparatus. 

Li a model for testing 3 cm. aerials, the 
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oscillator is a small reflex klystron pulsed 
with equal mark-space ratio at 100 ko/s. 
repetition and the attenuator takes the form 
of a piece of carbon-coated " BakeHte " 
(Registered Trade Mark) paper sheet which 
is pushed into the waveguide system by 
means of a cam operated by the servo motor. 
In this case the receiving aerial is a parabolic 
diflh and the signal rectifier is a silicon 
crystal. 

One of the limits to sensitivity is noise level 
and in order to minimise this it is desirable 
that the overall bandwidth of the amplifier 
system should be as small as possible. In 
order to obtain a narrow bandwidth quartz 
crystal niters may be introduced at suitable 
points in the circuit. 

An alternative way of obtaining narrow 
bandwidth is to replace the rectifier im- 
mediately prior to the balancer nnfo by a 
mixer arrangement. In this, the normal 
type, of multigrid mixer valve may be used, 
the signal grid being connected to the in- 
coming modulation signal (sine wave) from 
the receiver whilst the injection grid is 
connected, through suitable pliasing net- 
works, to the sine wave generator controlling 
the pulsing of the oscillator. Thus in the 
mixer two signals of identical frequency (/) 
are mixed, producing a B.C. voltage, and a 
voltage of frequency 2/. (These take the 
place of voltages of frequencies f x and 
/x+/t of the normal type of mixer). Any 
noise from amplifiers, eto., will produce 
voltages of frequencies from zero up to some 
frequency E determined by the bandwidth 
of the amplifier. By passing the output from 
the mixer through a low pass filter file noise 
can be largely eliminated and the D.C. passed 
■ to the balancer unit. It will be appreciated 105 
that in the original scheme when a normal 
rectifier is used, both noise and signal pro- 
duce a D.O. voltage and no further filtering 
is possible. 

Further it will be appreciated " that « 
balanced type of mixer may be employed if 
desired. 

Instead of using a steady B.C. reference 
voltage in the balancer unit a small fraction 
of the oscillator power may be rectified to 115 
produce a voltage proportional to the oscilla- 
tor power and this voltage may be used as the 
reference voltage. This eliminates error due 
tp variation of oscillator power during the 
plotting of a curve. 120 

According to a further feature means are 
provided for varying the speed of rotation of 
the aerial under test in accordance with the 
rate of change of the attenuator position ; 
this enables curves to be plotted at 7^3.^7*1^ jgg 
average speed since the aerial may be rotated 
relatively slowly over those portions where 
the rate of change of the attenuator position 
is great and relatively rapidly over those 
portions where the rate of change of the 130 
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attenuator position is small. 
. The maximum speed of aerial rotation is 
of course under any conditions limited to 
such a speed that the servo mechanism 
5 operating the attenuator may accurately 
c follow the variations. A particular manner 
of achieving this is to control the speed of 
rotation of the hut by a servo mechanism 
which in turn is controlled by the magnitude 

10 of the voltage generated by the tachometer 
generator associated with the attenuator 
servo mechanism. This voltage is of course 
proportional to the rate of change of the 
attenuator setting. 

15 Referring to the accompanying drawing, 
Fig. 2 shows, as an alternative, the arrange- 
ment in which the receiving aerial is the 
aerial under test. Here the transmitter and 
tranBmitting aerial are fixed and the receiver 

20 and receiving aerial are arranged to be 
rotated. The receiver and associated re- 
cording gear may be conveniently situated 
in a rotatable cabin the recording gear being 
operated in a similar manner to that described 

25 above. 

In this case the signal picked up by the 
receiving aerial is passed via a calibrating 
attenuator and setting attenuator to a 
rectifier at the output of which the square 

30 wave modulation is obtained. This is then 
passed via a narrow band tuned amplifier, 
which separates out the fundamental sine 
wave to a further rectifier unit which pro 
duces from it a proportional D.C. voltage. 

36 This D.C. voltage is then fed to a balancer 
and servo-mechanism arrangement operating 
as before, the servo-mechanism operating the 
calibrating attenuator to maintain the signal 
and also controlling the recording mech- 

40 anism. 

It will be appreciated that the additional 
stages of amplification may be inserted in the 
receiver channel if required. 
One advantage of the arrangement over 

45 the previous one is that no cable link is 
required between receiver and transmitter. 

It is obviously not convenient in this 
second arrangement to tap off a portion of 
the oscillator power at the transmitter to give 

60 a reference level for the balancer, as was 
described with reference to the first arrange- 
ment. However, if a reference level other 
than a steady D.C. potential is required this 
may be obtained by having an additional 

56 aerial and receiver located at the receiving 
station to give a measure of transmitter 
power. If the additional aerial is arranged 
to be rotated with the test aerial it must, of 
course, have a highly uniform radiation 

60 pattern, but if arranged to be stationary it 
.can- have directive properties- In either case 
care must be taken to ensure that the 
additional receiving aerial does not upset 
the radiation pattern of the aerial under test. 

66 Having now' particularly described and 



ascertained the nature of our said invention 
and in what manner the same is to be per- 
formed, we declare that what we claim is : — 

1. Apparatus for determining the direc- 
tional characteristics of wave propagating 70 
and /or receiving apparatus including means 

for causing said apparatus to transmit waves 
to, or receive waves from, co-operating 
apparatus, means for moving said apparatus 
under test angularly with respect to said 76 
co-operating apparatus control apparatus 
acting on the propagating or receiving 
apparatus in such a manner as to give a 
substantially constant amplitude output 
from the receiving apparatus and means 80 
whereby the setting of the control apparatus 
provides a measure of the relative efficiency 
of the apparatus under test at different 
angular positions. 

2. Apparatus for determining the direc- 85 
tional characteristics of radio aerial systems, 

in which the aerial system under test is so 
mounted that its direction can be varied, 
and in which a complementary aerial system 
is arranged to co-operate therewith, the 90 
arrangement being such that one of said 
aerial systems is adapted to transmit signals 
and the other to receive said signals, and 
there is provided indicating and /or recording 
apparatus actuated on the one hand in 96 
accordance with the direction of the aerial 
system under test, and on the other hand in 
accordance with the setting of control 
apparatus required to maintain the output 
from the receiving aerial at a predetermined 100 
level. 

3. Apparatus as claimed in Claim 2, in 
which the rectified output from receiving 
apparatus associated with the receiver aerial 

is fed to a balancer stage, wherein it is 105 
balanced against a D.C. reference voltage to 
produce an output voltage, said output 
voltage being fed to servo-mechanism so as to 
operate control apparatus and also indicating 
and /or recording apparatus in accordance 110 
with the magnitude and sign of said output 
voltage. 

4. Apparatus as claimed in either of the 
preceding Claims 2 or 3, comprising a 
rotatable cabin on which is mounted said 115 
aerial system under test, said cabin housing 
associated transmitting or receiving system- 
together with control equipment, also indsi 
eating and /or recording apparatus. 

6. Apparatus as claimed in any of the 120 
preceding Claims 2-^4, in which said record- 
ing apparatus comprises a drum which is 
rotated in accordance with the rotation of 
said aerial system. 

6. Apparatus as claimed in any of Claims 125 
2 to 5, in which means are provided for 
varying the speed of rotation of the aerial 
under test, in accordance with the rate of 
setting of the control apparatus. 

7. Apparatus as herein described with 130 
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g^lAfi?" 8 ™ ^ Dated the l^^ofOctob., 1948. 

8, Apparatua as herein described mth Oiartered A^t 

Terence to the accompanying drawing. 162, aJS^SSSigL, W.C.2 

Agent for the Applicants. ' ' 
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647,064 PROVISIONAL SPECIFICATION , SHeer 



I 



I 
•s 



I 



TRANSMITTER 
AND RECORDER. 



Recorder. 



T 



Oscillator 



Setting 
Atten 



Cal 



Servo. 



Bala 



ncer. 



Red. 



i 



Ami 



RECEIVER. 



Test Receiver 
AerioL Aerial. 



Rett. 



Tuned 
Amp, 



F/G, I 



KM.s.o.Cry.R) 



647.064 COMPLETE SP ECIFICATION /SW££r 




FIG. 2. 



H.M.S.0.(T y .P.) 



